
Research Activities FY 2010-FY 2011

Office of Nuclear Regulatory Research (RES) 

United States Nuclear Regulatory Commission      1

Regulatory Guides

Consensus Codes and Standards

Generic Issues Program 

Fuel Cycle Oversight Process 

Knowledge Management in the  
Office of Nuclear Regulatory Research 

Chapter 1:  Regulatory  Support

United States Nuclear Regulatory Commission      11

Code Application and Maintenance Program (CAMP) 

Thermal-Hydraulic (T/H) Simulations of Operating 
Reactors 

TRAC/RELAP Advanced Computational Engine 
(TRACE) T/H Code 

Symbolic Nuclear Analysis Package (SNAP) Computer 
Code Applications

Nuclear Analysis and the SCALE Code

Fission Products Burnup Credit

High-Burnup Light-Water Reactor Fuel

Spent Fuel Pool Criticality Analysis

Chapter 2:   Reactor Safety Codes and Analysis 

Animating analysis results using SNAP

United States Nuclear Regulatory Commission      27

State-of-the-Art Reactor Consequence Analysis  

Severe Accidents and the MELCOR Code  

MELCOR Accident Consequence Code System and Its 
New Graphical User Interface:  WinMACCS

Melt Coolability and Concrete Interaction Follow-On 
Program  

Zirconium Fire Research  

Aerosol Trapping in a Steam Generator (ARTIST)  

Containment Analyses

Containment Iodine Behavior  

Source Term Analysis

Phébus-Fission Products and Phébus-International 
Source Term Program  

Fission Product Release and Transport Modeling for 
High-Temperature Gas-Cooled Reactor  

Environmental Transport Research Program  

Integrated Ground Water Monitoring and Modeling  

In Situ Bioremediation of Uranium in Ground Water

Chapter 3:   Severe Accident Research and  
Consequence Analysis

Single zirconium fuel assembly under construction prior to fire testing.

United States Nuclear Regulatory Commission      77

Comprehensive Site Level 3 Probabilistic Risk 
Assessment  

Risk Assessment Standardization Project  

Probabilistic Risk Assessment Quality and Standards  

Reactor Operating Experience Data Collection and 
Analysis  

Accident Sequence Precursor Program  

SPAR Model Development Program  

Thermal-Hydraulic Level 1 Probabilistic Risk 
Assessment Success Criteria  

Advancing Modeling Techniques in Level 2 and Level 
3 Probabilistic Risk Assessment

Risk-Informing Emergency Preparedness:  Probabilistic 
Risk Analysis of Emergency Action Levels  

Risk-Informing Security  

Design-Basis Flood Determinations at Nuclear Power 
Plants  

Assessment of Debris Accumulation on ECCS Suction 
Strainer Performance

Diagram illustrating the spectrum of approach classes associated with advanced modeling 
techniques in Level 2 and Level 3 probabilistic risk assessment (PRA)

Chapter 5:  Risk Analysis
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Chapter 4:  Health Effects
Health Effects Program  

Regulatory Basis for NRC Standards for Protection Against Ionizing Radiation  

Participation in National and International Radiation Protection Activities  

Radiation Exposure Information and Reporting System (REIRS)  

Report to Congress on Abnormal Occurrences  

Analysis of Cancer Risk in Populations Living Near Nuclear Facilities  

Radiological Toolbox  

Phantom with Moving Arms and Legs (PIMAL)  

VARSKIN Skin Dose Computer Code   

Accelerator-Enhanced Gemstones

United States Nuclear Regulatory Commission      101

Human Reliability Analysis Data Repository

Human Reliability Analysis Model Differences

Improving Human Reliability Analysis Methods by 
Using Simulator Runs

Pilot Testing of Human Reliability Analysis-Informed 
Training and Job Aid for NRC Staff Involved with 
Medical Applications of Byproduct Materials

Qualitative Human Reliability Analysis for Spent Fuel 
Handling

Human Performance for Advanced Control Room 
Design

Support for Implementation of 10 CFR Part 26 Fitness-
for-Duty Programs

Safety Culture

4.  Data Repository
- Individual event analysis
- Task failure probabilities

2. HRA
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1. PRA Model

Diagram illustrating the concept of using empirical data to inform the human error probabilities of human failure events

Chapter 6:  Human Factors and Reliability Research
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Fire Probabilistic Risk Assessment Methodology for 
Nuclear Power Facilities
  
Fire Human Reliability Analysis Methods Development
  
Fire Modeling Activities

Cable Heat Release, Ignition, and Spread in Tray 
Installations During Fire (CHRISTIFIRE)

Direct Current Electrical Shorting in Response to 
Exposure Fire (DESIREEFIRE)
  
Fire Effects on Electrical Cables and Impact on Nuclear 
Power Plant System Performance: Phenomena 
Identification and Ranking Table (PIRT) and Expert 
Elicitation Programs

Beyond-Design-Basis Fires for Spent Fuel 
Transportation:  Shipping Cask Seal Performance 
Testing

Training Programs for Fire Probabilistic Risk 
Assessment, Human Reliability Analysis, and Fire 
Modeling  

Fire Research and Regulation Knowledge 
Management

Chapter 7:  Fire Safety Research

NUREG/BR-0465
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Advances in Seismic Hazard Assessment for the 
Central and Eastern United States  

Tsunami Research Program  

Seismic Isolation Technology Regulatory Research  

Risk-Informed Assessment of Containment 
Degradation

Computed maximum tsunami wave amplitude in the Atlantic Basin generated by a Mw 8.8 earthquake in the 
Caribbean source zone

Chapter 8:  Seismic and Structural Research
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Extremely Low Probability of Rupture  

Research To Support Regulatory Decisions Related to 
Second and Subsequent License 

Renewal Applications  

Steam Generator Tube Integrity  

Consequential Steam Generator Tube Rupture 
Program 

Reactor Pressure Vessel Integrity  

Environmentally Assisted Fatigue of Components 
Exposed to the Reactor Water Environment 

Degradation of Reactor Vessel Internals from Neutron 
Irradiation  

Primary Water Stress-Corrosion Cracking  

Primary Water Stress-Corrosion Cracking Mitigation 
Evaluations and Weld Residual Stress Validation 
Programs  

Nondestructive Examination  

International Nondestructive Examination Round 
Robin Testing  

Containment Liner Corrosion  

Atmospheric Stress-Corrosion Cracking of Dry Cask 
Storage Systems  

High-Density Polyethylene Piping Research Program  

Neutron Absorbers in Spent Fuel Pools

Nondestructive and destructive examination of salvaged control rod drive 
mechanism penetrations and J-groove welds from North Anna, Unit 2

Chapter 9:  Materials Performance Research
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Digital Instrumentation and Control  

Digital Instrumentation and Control Probabilistic Risk 
Assessment

Analytical Assessment of Digital Instrumentation and 
Control Systems  

Cyber Security for Digital Instrumentation and 
Control Systems  

Susceptibility of Nuclear Stations to External Faults  

Evaluation of Equipment Qualification Margins to 
Extend Service Life  

Charging Current as an Indicator of a Fully Charged 
Battery

Chapter 10: Digital Instrumentation and  
Control and Electrical Research  
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Thermal-Hydraulic Analyses of New Reactors

Computational Fluid Dynamics in Regulatory 
Applications

Advanced Reactor Research Program

Next Generation Nuclear Plant

Materials Issues for High-Temperature Gas-Cooled 
Reactors  

Confirmatory Analysis Tool for Structural Integrity 
Evaluation of Creep and Creep-Fatigue Crack 
Growth in Next Generation Nuclear Plant Metallic 
Components

Temperature contours of a ventilated dry 
cask that uses ambient air to passively cool 
the spent fuel stored inside the canister 
surrounded by a concrete overpack

Chapter 11:  New and Advanced Reactor Research
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Cooperative International Research Activities and 
Agreements 

The Organization for Economic Cooperation and 
Development Halden Reactor Project  

The Organization for Economic Cooperation and 
Development/Nuclear Energy Agency PKL2 Project  

The Organization for Economic Cooperation and 
Development ROSA-2 Program  

Studsvik Cladding Integrity Project  

International Cooperative Research on Impact Testing  

Round Robin Analysis of Containment Performance 
under Severe Accident—Collaboration between the 
U.S. Nuclear Regulatory Commission and the Atomic 
Energy Regulatory Board (India)

Agency Forward-Looking and Long-Term Research

Completed prestressed concrete containment vessel ¼-scale model at Sandia National Laboratories

Chapter 12: International Cooperative  
and Long-Term Research


